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ABSTRACT: 

PURPOSE: To improve the removal efficiency of nitrogen 
and phosphorus and to 

prevent eutrophication by circulating sewage to be treated 
from a contact 

aeration tank to an anaerobic filter bed tank and* charging 
phosphorus removing 

flocculant in the contact aeration tank and arranging a 
separation membrane 

module filtering sewage to be treated. 

CONSTITUTION: Raw water is supplied to a first anaerobic 

filter bed chamber 

1 and successively transferred to a second anaerobic filter 
bed chamber 2 and a 

contact aeration tank 3 to be subjected to purifying 
treatment. The raw water 

is siabjected to aerobic treatment in the contact aeration 
tank 3 by air to 

subject a nitrogen component to nitration treatment. The 
treated water is sent 

to the anaerobic filter bed tank to be subjected to 
reductive denitrif ication 
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treatment to efficiently perform the removal of nitrogen. 
A phosphorus 

removing flocculant 6 is charged in the contact aeration 
tank 3 and phosphorus 

in raw water is flocculated as floes to be removed. The 
phosphorus removing 

flocculant 6 is also charged in the anaerobic filter bed 
tank along with a 

nitrating solution to flocculate and remove a phosphorus 
component. The formed 

floes are transferred to the contact aeration tank 3 and 

filtered by a membrane 

to be prevented from flowing out. 
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Abstract Text - FPAR (1) : 

PURPOSE: To improve the removal efficiency of nitrogen 
and phosphorus and to 

prevent eutrophication by circulating sewage to be treated 
from a contact 

aeration tank to an anaerobic filter bed tank and charging 
phosphorus removing 

flocculant in the contact aeration tank and arranging a 
separation membrane 

module filtering sewage to be treated. 



Abstract Text - FPAR (2) : 

CONSTITUTION: Raw water is supplied to a first anaerobic 
filter bed chamber 

1 and successively transferred to a second anaerobic filter 
bed chamber 2 and a 

contact aeration tank 3 to be subjected to purifying 
treatment. The raw water 

is subjected to aerobic treatment in the contact aeration 
tank 3 by air to 

subject a nitrogen component to nitration treatment. The 
treated water is sent 

to the anaerobic filter bed tank to be subjected to 
reductive denitrif ication 

treatment to efficiently perform the removal of nitrogen. 
A phosphorus 

removing flocculant 6 is charged in the contact aeration 
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tank 3 and phosphorus 

in raw water is flocculated as floes to be removed. ' The 
phosphorus removing 

flocculant 6 is also charged in the anaerobic filter bed 
tank along with a 

nitrating solution to flocculate and remove a phosphorus 
component ♦ The formed 

floes are transferred to the contact aeration tank 3 and 

filtered by a membrane 

to be prevented from flowing out. 
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(54) Title of Invention: Sewage Purifying Tank 
(57) Abstract 

Purpose: To improve the rate of phosphorus removal thereby preventing eutrophication 
of the discharged water and to achieve compact size of the tank, in a sewage purifying 
tank with separation membrane module. 

Constitution: In a sewage purification tank with an anaerobic filter bed chamber, a 
second anaerobic filter bed chamber and a contact aeration tank, a pumping device is 
implemented to circulate the treated water in the contact aeration tank back to either the 
first or second anaerobic filter bed chamber. The contact aeration tank is equipped with a 
contact apparatus and a phosphorus removing flocculant agent is injected into the tank. 
The contact aeration tank is also equipped with a separation membrane module to filter 
the treated water and the separation membrane module is further linked with a suction 
pump and an air supply device for reverse cleaning, which enables the tank to remove 
phosphorus by the phosphorus removing flocculant agent and also to efficiently prevent 
clogging of the separation membrane module. 

Scope of Claim 

Claim 1: Sewage purification tank comprising an anaerobic filter bed chamber, a second 
anaerobic filter bed chamber and a contact aeration tank, with a pumping device 
implemented to circulate the treated water in the contact aeration tank back to either the 
first or second anaerobic filter bed chamber. The said contact aeration tank is equipped 
with contact aeration apparatus and a phosphorus removing flocculant agent is injected 
into the tank. The contact aeration tank is also equipped with a separation membrane 
module to filter the treated water and the separation membrane module is further linked 
with a suction pump and an air supply device for revetse cleaning. 

Detailed Explanation of the Invention 
(0001) 

Field of Industry Application: This invention concerns sewage purification tank. 
(0002) 

Current Technology: Currently known sewage purification tanks successively transfers 
the raw water from first anaerobic filter bed tank to second anaerobic filter bed tank and 
then to a contact aeration tank, which comprise the sewage purification tank. This 
sewage purification tank is effective in removing mainly BOD but ineffective in 
removing nitrogen and phosphorus components and therefore inadaquate to prevent 
eutrophication of the treated water. Another drawback is that suspended solid residues 
remain in the treated water. 

(0003) 

For removal of nitrogen and phosphorus components, nitrogen is known to be treated by 
circulating the water treated with nitration (oxidation) in the contact aeration tank back to 
the previous treatment tank, namely the anaerobic tank, for reduction and nitrogen 
removal. C'City Water and Sewage" Vol. 30, No. 5(1988) p462-470) For the latter 



phosphorus treatment, flocculation sedimentation method and flocculation sand filter 
method are known. (Ibid.) 

(0004) 

Problem with the Current Technology: In order to achieve the removal of phosphorus by 
either flocculation sedimentation method or flocculation sand filtration method, the 
required sedimentation or sand filtration tanks are very unfavorable in terms of space and 
cost, for compact applications of sewage purification tank such as for homes. There have 
been proposals of sewage purification tanks that employ ceramic membrane or separation 
membrane module consisting either glass or plastic micro hollow-fibers with pore sizes 
of .1 - 60 jum, to filter the treated water after the anaerobic and aerobic filter bed tanks, as 
the last phase of the treatment. This method, however, had drawbacks when used in 
conjunction with highly efficient sewage purifying method such as high-density activated 
sludge processing in that it requires a larger filtering area to counter the small flux of the 
separation module caused by filter resistance, which renders the apparatus difficult to be 
compact in size. The necessary frequent reverse cleaning also made the maintenance 
management taxing. 

(0005) 

Problems That This Invention Attempts to Solve: The objective of this invention is to 
address the aforementioned problems by achieving a sewage purifying tank that 
efficiently removes nitrogen and phosphorus as well as BOD, accomplishing the 
prevention of eutrophication of the treated water and also realizing a compact size. 

(0006) 

Problem Solving Measures: The sewage purification tank in this invention comprises an 
anaerobic filter bed chamber, a second anaerobic filter bed chamber and a contact 
aeration tank, with a pumping device implemented to circulate the treated water in the 
contact aeration tank back to either the first or second anaerobic filter bed chamber. The 
said contact aeration tank is equipped with a contact aeration apparatus and a phosphorus 
removing flocculant agent is injected into the tank. The contact aeration tank is also 
equipped with a separation membrane module to filter the treated water and the 
separation membrane module is further fitted with a suction pump and an air supply 
device for reverse cleaning. 

(0007) 

Embodiment of the Invention: An example of the invention's implementation is 
described as follows. Figure 1 shows the cross-section of an example of the implemented 
invention. The sewage purifying tank A of this invention is comprising first anaerobic 
filter bed chamber 1, second anaerobic filter bed chamber 2 and a contact aeration tank 3, 
with a pumping device 4 employed to circulate the treated water in the contact aeration 
tank back to either the first or second anaerobic filter bed chamber (example figure shows 
circulation to anaerobic filter bed chamber 1). The said contact aeration tank 3 is 
equipped with a honeycomb structure contact apparatus 5 and a phosphorus removing 
flocculant agent 6 such as polyaluminum chloride(PAC) is injected into the tank. The 
contact aeration tank 3 is also equipped with a separation membrane module 7 consisting 



of ceramic membrane or micro hollow-fibers made of either glass or plastic with pore 
sizes of .1 - 60 /xm (preferably .1-10 /xm) to filter the treated water W, and the 
separation membrane module 7 is further fitted with a suction pump 8 and an air supply 
device 9 for reverse cleaning. 

(0008) 

In the example above the reverse cleaning air supply device 9 can also be used as air 
blower 3B to supply air to air diffuser 3 A in the contact aeration tank 3, however, a 
separate air blower 3C as shown in the figure is preferable. In the figure, 10 is the control 
device to regulate reverse cleaning timing, which automatically conducts reverse cleaning 
of the separation membrane module 7 during the hours when the least sewage is 
generated, in approximately one week period frequency. 

(0009) 

Also in the figure, 6A is the supply tank of the phosphorus removal flocculant agent 6 
which is injected into the contact aeration tank 3. The phosphorus removal flocculant 
agent 6 is supplied automatically and constantly by pump 6B from supply tank 6 A, which 
is regulated by the controlling device 10. 

(0010) 

Operation: In the sewage purifying tank A of this invention, raw sewage water is 
supplied to the first anaerobic filter bed chamber 1 and transferred to the second 
anaerobic filter bed chamber 2 and then to contact aeration tank 3, and successively 
treated for purification. In the contact aeration tank 3 the water is aerated by the air 
diffuser 3A and the nitrogen component in the sewage is nitrated. 

(0011) 

This treated water is constantly or intermittently circulated back to the first anaerobic 
filter bed chamber 1 by pumping device 4, the nitrogen component is treated for 
reduction in this chamber and nitrogen is effectively removed. In the contact aeration 
tank 3 the phosphorus removing flocculant agent 6 is injected, and the phosphorus 
component in the sewage water is removed as floes. Since the contact aeration tank 3 
comprises the aeration contact device 5 to treat the sewage, less suspended sludge is 
generated, which results in less clogging of the separation membrane module 7 and less 
frequency of reverse cleaning. 

(0012) 

The phosphorus removing flocculant agent 6 is also introduced to the first anaerobic filter 
bed chamber 1 by pumping device 4 along with nitration agent. Consequently the 
phosphorus component is flocculated and removed also in the first anaerobic filter bed 
chamber 1 in due time. The flocculated floes are prevented from draining by the 
membrane filter even if displaced into the contact aeration tank. Since the water passage 
section of the circulating anaerobic filter bed chamber is in semi-aerobic condition, there 
is less seeping of phosphorus in the sludge. The flocculated phosphorus component is 
discarded outside the sewage purifying tank during regular cleaning of the tank. The 
results of above sewage purification treatment is that the treated water is filtered and 



discharged from the separation membrane module 7 with Ippm or less phosphorus 
content, 5ppm or less nitrogen content and 5ppm or less BOD. Sludge generated in the 
contact aeration tank 3 and adhered to the separation membrane module 7 is removed by 
periodical reverse cleaning which is regulated by the control unit 10, and simultaneously 
circulated to the first anaerobic filter bed chamber 1 by pumping device 4 or sent to a 
sludge storage tank separately. 

(0013) 

Effect of Invention: As described above, the sewage purifying tank of this invention 
provides efficient removal of nitrogen by circulating the treated and nitrated water in the 
contact aeration tank back to the anaerobic treatment tank, and also provides removal of 
flocculated phosphorus by a phosphorus removing flocculant agent. As a result the 
removal of both nitrogen and phosphorus is highly efficient and improved compared to 
the current sewage purifying tanks, and the eutrophication of the sewage is prevented 
thus delivering discharged water with very high clarity. 

Brief Explanation of the Figure 

Figure 1: Cross-section of an example of implemented invention. 
Symbols: 

A Sewage purifying tank 

1 First anaerobic filter bed chamber 

2 Second anaerobic filter bed chamber 

3 Contact aeration tank 

4 Circulation pumping device 

5 Contact apparatus 

6 Phosphorus removing flocculant agent 

7 Separation membrane module 

8 Suction pump 

9 Reverse cleaning air supply device 



